Isostructural Re and 99mTc complexes of biotin derivatives for fluorescence and radioimaging studies.
The reaction of biotinamine with two equivalents of 2-quinoline aldehyde in the presence of Na(OAc)3BH in dichloroethane provides N,N-bis(methylquinoline)biotinamine (L1), a molecule displaying a tridentate donor terminus which has proven effective in coordinating to the {M(CO)3}+ core (M = Tc, Re). Reaction of L1 with (NEt4)2[Re(CO)3Br3] yields [Re(CO)3(L1)]Br, a compound with an absorbance at 350 nm and luminescence emission maxima at 425 and 580 nm. The luminescence lifetime of 11.4 mus, which is associated with the 580 nm emission, is sufficiently prolonged to enable time-gating techniques to be used during in vitro imaging studies and to overcome interference from endogenous fluorescence. Exposure of avidin beads to {Re(CO)3(L1)]Br resulted in binding, which was qualitatively imaged using fluorescence microscopy. The 99mTc analogue [99mTc(CO)3(L1)]+1 was prepared by reacting L1 with [99mTc(CO)3(H2O)3]+1 and purified by HPLC. The 99mTc complex is chemically robust and resistant to cysteine and histidine challenges. This study demonstrates that complementary fluorescent and radioactive biotin-derived probes may be readily prepared to allow direct correlation of in vitro and in vivo molecular imaging studies.